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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method in which an insulating 
film including an organic dielectric film is etched and worked quickly 
without forming a damage layer and without lowering a throughput. 
SOLUTION: An insulating film 14 which contains an organic dielectric 
film such as a laminated film by an organic dielectric film 12 such as a 
polyallylether film or the like and by a silicon oxide-based dielectric film is 
formed on a substrate 10. A mask layer R is patterned and formed on the 
upper layer of the insulating film. Then, when the organic dielectric film 
part 12 is etched and worked, it is etched by making use of the mask layer 
as an etching mask by using ions or radicals which contain an NH group 
and which are generated by a gas discharge in a mixed gas of hydrogen gas 
and nitrogen gas or in a mixed gas of ammonia gas. While a reaction 
product containing a CN group is produced, the insulating film 14 (12) is 
etched, and an opening or the like is formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention forms opening in the etching method of the insulator layer 
which contains the organic system dielectric film of a low dielectric constant especially, and the aforementioned insulator 
layer by etching about the etching method of an insulator layer, and the formation method of a wiring layer, embeds it by the 
conductor, and relates to the formation method of the wiring layer which forms a wiring layer. 
[0002] 

[Description of the Prior Art] Detailed-izing and high integration of a semiconductor integrated circuit in recent years will 
progress to the next generation in three years, and it is necessary to integrate millions of or more elements to the 
semiconductor chip of several mm angle. In order to attain detailed-izing and high integration of the above-mentioned 
semiconductor device, a former generation's reduction-ization 70 percent's was performed, for example, the design rule 
narrowed the occupancy area of the capacitor in gate width, DRAM, etc. of a gate electrode of a transistor, and has also 
realized improvement in the speed of a semiconductor device with reduction-izing. The multilayer-interconnection technology 
of it becoming impossible for the wiring layer of a semiconductor device to be unable to respond in detailed-ization of a 
superficial element like before, and accumulating a wiring layer on three-fold [ a duplex or ] or more is becoming 
indispensable with detailed-izing and high integration of the above-mentioned semiconductor device. 
[0003] However, the demand to advanced features of the element to the semiconductor device integrated highly as mentioned 
above by one side and improvement in the speed of a working speed is increasing increasingly, for example, becomes the 
factor in which the signal delay by increase of the capacity between wiring layers bars improvement in the speed of device 
operation in the multilayer-interconnection layer which is the above and which turned minutely, and poses an important 
problem. In order to solve this problem, a layer insulation film is formed by the low insulation material of specific inductive 
capacity rather than the silicon oxide (specific inductive capacity 4.3) used conventionally, and the method of reducing the 
capacity between wiring layers is studied. 

[0004] As a low insulation material of specific inductive capacity, it is divided roughly into an organic system material and an 
inorganic system material rather than a silicon oxide. SiOF which is the representation of the above-mentioned inorganic 
system material attracts attention as near technology of utilization from the ability of membranes to be easily formed by the 
plasma CVD (Chemical VaporDeposition) method etc. On the other hand, as an organic system material, as for the poly aryl 
ether etc., specific inductive capacity has much 2-3.0, and low material, for example, and the expectation for the utilization 
towards henceforth [ next generation ] is great, 

[0005] As mentioned above, the low organic system material of specific inductive capacity is used for some layer insulation 
films, and it is carried out as follows as a method of manufacturing the semiconductor device which reduced the capacity 
between wiring layers, for example. First, on the silicon semiconductor substrate 10, as shown in drawing 8 (a), after forming 
the semiconductor device which is not illustrated, such as a transistor, aluminum is made to deposit on the upper layer of the 
semiconductor substrate 10, or the upper layer of a non-illustrated insulator layer, pattern processing is carried out, and the 1st 
wiring layer 1 1 is formed. Next, the poly aryl ether of a liquid is dropped on a substrate, for example, and a substrate is 
rotated, it extends uniformly, and baking processing and cure processing are performed, and while [ the 1st layer ] consisting 
of the poly aryl ether, an insulator layer 12 is formed. Next, while [ the 2nd layer ] becoming the upper layer of an insulator 
layer 12 from a silicon oxide between the 1st layer, an insulator layer 13 is formed. The layer insulation film 14 which is a 
laminating insulator layer of the insulator layer 12 between the 1st layer and the insulator layer 13 between the 2nd layer as 
mentioned above is formed. Next, the resist film R which has the opening pattern of a contact hole according to a photo 
lithography process is formed in the upper layer of the layer insulation film 14. 

[0006] Next, as shown in drawing 8 (b), they are C4F8 / CO/Ar/02 as etching gas by the magnetron etching system. It etches 
by using and opening of the contact hole CH to which an insulator layer 13 is penetrated between the 2nd layer, and an 
insulator layer 12 is exposed between the 1st layer is carried out. 

[0007] Next, as shown in drawing 9 (c), opening of the contact hole CH to which the layer insulation film 14 which consists 
of an insulator layer 12 and an insulator layer 13 between the 2nd layer is penetrated, and the upper surface of the 1st wiring 
layer 1 1 is exposed is carried out between the 1st layer using an efficient consumer response (Electron Cyclotron Resonance) 
type plasma etching system by etching processing using the oxygen (02) usually used for the etching processing of an 
insulator layer which consists of an organic system material. In the above-mentioned etching processing, etching removal of 
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the resist film R which consists of an organic system material is carried out. Furthermore, between the 1st layer, the surface 
portion of the internal surface of the contact hole CH of an insulator layer 12 will oxidize by etching processing which uses 
oxygen (02), and damage layer 12' will be formed. 

[0008] Next, as shown in drawing 9 (d), by the sputtering methods, such as the long distance sputtering method, a 
titanium-nitride film or the cascade screen of a titanium nitride and titanium is formed, and the adhesion layer 15 is formed. 
[0009] After forming the plug which embeds the inside of a contact hole CH by conductors, such as a tungsten, for example 
by CVD, and connects with the 1st wiring layer 1 1 as subsequent processes, as it connects with a plug, the 2nd wiring layer is 
formed in the upper layer. As a next process, other semiconductor devices can also be formed further. Above, the 1st wiring 
layer formed in the upper layer and the lower layer of a layer insulation film, respectively and the 2nd wiring layer can form 
the semiconductor device connected by the plug embedded in the contact hole which penetrates a layer insulation film. 
[0010] 

[Problem(s) to be Solved by the Invention] However, it sets to the manufacture method of the above-mentioned 
semiconductor device. In the process which **********§ an insulator layer 12 between the 1st layer, and carries out opening 
of the contact hole CH From oxidizing by etching processing using oxygen (02), and damage layer 12' being formed in the 
surface portion of the internal surface of the contact hole CH of an insulator layer 12 between the 1st layer In the process 
which embeds the inside of a contact hole CH by conductors, such as a tungsten, by CVD etc. As shown in drawing 10 , Gas 
G will be emitted from damage layer 12', the poor embedding (void) V was formed, without the ability performing embedding 
of the contact hole CH by the tungsten good, and the problem it becomes poor conducting current has occurred. 
[001 1] Although the method using reactant low nitrogen (N2) gas is also in the etching processing of an insulator layer which 
consists of an organic system material rather than oxygen (02) gas in order to avoid the above-mentioned problem, an etch 
rate becomes remarkably low and makes another problem of the fall of a throughput generated in the manufacturing process 
of a semiconductor device rather than the case where oxygen gas is used in this case. 

[0012] this invention is made in view of the above-mentioned situation, therefore this invention forms opening in the etching 
method of the insulator layer which can carry out etching processing quickly, without bringing about the fall of a throughput, 
without forming the damage layer used as the cause that electric conduction is poor when processing the insulator layer 
containing an organic system dielectric film, and the aforementioned insulator layer by etching, and it embeds by the 
conductor, and aims at providing the formation method of the wiring layer which forms a wiring layer. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the etching method of the insulator layer of 
this invention has radically the process which forms the insulator layer which contains an organic system dielectric film in a 
substrate, the process which carries out pattern formation of the mask layer to the upper layer of the aforementioned insulator 
layer, the ion which contains NH basis at least by using the aforementioned mask layer as an etching mask, or the process 
which carries out etching processing of the aforementioned insulator layer more. 

[0014] Suitably, in the process which carries out etching processing of the aforementioned insulator layer, by the gas 
discharge in the mixed gas which contains hydrogen gas and nitrogen gas at least, or the gas containing ammonia gas, the 
etching method of the insulator layer of the above-mentioned this invention generates the ion or radical containing NH basis, 
and carries out etching processing. 

[0015] The etching method of the insulator layer of the above-mentioned this invention carries out etching processing suitably 
in the process which carries out etching processing of the aforementioned insulator layer, generating the resultant which 
contains CN basis at least. 

[0016] When the process which forms the aforementioned insulator layer carries out etching processing of the aforementioned 
organic system dielectric film portion in the process which carries out etching processing of the aforementioned insulator 
layer including the process which forms the aforementioned organic system dielectric film in a substrate, and the process 
which forms a silicon-oxide system dielectric film in the upper layer of the aforementioned organic system dielectric film, the 
etching method of the insulator layer of the above-mentioned this invention is based on the ion or the radical which contains 
NH basis at least, and carries out etching processing suitably. 

[0017] The etching method of the insulator layer of the above-mentioned this invention forms the poly aryl ether film as the 
aforementioned organic system dielectric film suitably. 

[0018] The cascade screen of organic system dielectric films, such as the poly aryl ether film, and a silicon-oxide system 
dielectric film etc. forms the insulator layer containing an organic system dielectric film in a substrate, and the etching method 
of the insulator layer of the above-mentioned this invention carries out pattern formation for mask layers, such as a resist film, 
to it at the upper layer of an insulator layer. Next, when carrying out etching processing of the organic system dielectric film 
portion, etching processing of the insulator layer is radically carried out more by using a mask layer as an etching mask, 
generating the ion containing NH basis generated by the gas discharge in the mixed gas of hydrogen gas and nitrogen gas, or 
the gas containing ammonia gas etc., or the resultant containing CN basis. 

[0019] According to the etching method of the insulator layer of the above-mentioned this invention, when ********** ul g 
organic system dielectric film portions, such as the poly aryl ether film, etching processing is carried out by the ion or radical 
which contains NH basis at least. Etching processing of the insulator layer containing an organic system dielectric film can be 
carried out quickly, without suppressing side etch, and maintaining a high etch rate, and bringing about the fall of a 
throughput, without forming the damage layer used as the cause that electric conduction is poor according to the ion 
containing NH basis, or etching depended radically. 
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[0020] In order to attain the above-mentioned purpose, moreover, the formation method of the wiring layer of this invention 
The process which forms the 1st wiring layer in a substrate, and the process which forms the insulator layer which contains an 
organic system dielectric film in the upper layer of the 1st wiring layer of the above, The process which carries out pattern 
formation of the mask layer to the upper layer of the aforementioned insulator layer, and the aforementioned mask layer are 
used as an etching mask. It has the process which forms the ion which contains NH basis at least, or opening which 
********** s more radically, penetrates the aforementioned insulator layer, and reaches the 1st wiring layer, and the process 
which embeds the inside of the aforementioned opening by the conductor so that it may connect with the 1st wiring layer of 
the above, and forms the 2nd wiring layer. 

[0021] Suitably, in the process which forms the aforementioned opening, by the gas discharge in the mixed gas which 

contains hydrogen gas and nitrogen gas at least, or the gas containing ammonia gas, the formation method of the wiring layer 

of the above-mentioned this invention generates the ion or radical containing NH basis, and ********** s . 

[0022] The formation method of the wiring layer of the above-mentioned this invention ********** s suitably in the process 

which forms the aforementioned opening, generating the resultant which contains CN basis at least. 

[0023] Suitably, the formation method of the wiring layer of the above-mentioned this invention ********** s by the ion or 

radical which contains NH basis at least, when the process which forms the aforementioned insulator layer ********** s tlie 

aforementioned organic system dielectric film portion to a substrate in the process which forms the aforementioned opening 

including the process which forms the aforementioned organic system dielectric film, and the process which forms a 

silicon-oxide system dielectric film in the upper layer of the aforementioned organic system dielectric film. 

[0024] The formation method of the wiring layer of the above-mentioned this invention forms the poly aryl ether film as the 

aforementioned organic system dielectric film suitably. 

[0025] The formation method of the wiring layer of the above-mentioned this invention forms the 1st wiring layer in a 
substrate, and the cascade screen of organic system dielectric films, such as the poly aryl ether film, and a silicon-oxide 
system dielectric film etc. forms the insulator layer containing an organic system dielectric film in the upper layer of the 1st 
wiring layer, and it carries out pattern formation for mask layers, such as a resist film, to it at the upper layer of an insulator 
layer. Next, when carrying out etching processing of the organic system dielectric film portion, opening which ********** s 
considering a mask layer as an etching mask, penetrates an insulator layer, generating the ion containing NH basis generated 
by the gas discharge in the mixed gas of hydrogen gas and nitrogen gas or the gas containing ammonia gas etc. or the resultant 
containing CN basis, and reaches the 1st wiring layer is formed more radically. Next, the inside of opening is embedded by 
the conductor so that it may connect with the 1st wiring layer, and the 2nd wiring layer is formed. 

[0026] According to the formation method of the wiring layer of the above-mentioned this invention, when ********** i n g 
organic system dielectric film portions, such as the poly aryl ether film, it depends and ********** s to the ion or radical 
which contains NH basis at least. Without forming the damage layer used as the cause that electric conduction is poor 
according to the ion containing NH basis, or etching depended radically, without suppressing side etch, and maintaining a 
high etch rate, and bringing about the fall of a throughput, quickly, the insulator layer containing an organic system dielectric 
film is ********** e d 5 opening is formed, it can embed by the conductor and a wiring layer can be formed. 
[0027] 

[Embodiments of the Invention] Below, the gestalt of operation of this invention is explained with reference to a drawing. 
[0028] The formation method of the wiring layer concerning this operation gestalt is explained with reference to a drawing. 
Drawing 1 is the cross section of the wiring layer formed by the formation method of the wiring layer concerning this 
operation gestalt. The semiconductor device which is not illustrated, such as a transistor, is formed in the predetermined field 
of the silicon semiconductor substrate 10, and the 1st wiring layer 1 1 which consists of aluminum is formed in the upper layer 
of the semiconductor substrate 10, or the upper layer of a non-illustrated insulator layer in the field shown in drawing 1 by one 
side. While [ the 2nd layer ] consisting of the poly aryl ether, and consisting of an insulator layer 12 and a silicon oxide, the 
layer insulation film 14 which is a laminating insulator layer of an insulator layer 13 is formed [ the 1st layer ] in the upper 
layer of the 1st wiring layer. Opening of the contact hole CH which reaches the 1st wiring layer 1 1 is carried out to the layer 
insulation film 14. Plug 16a which has covered the adhesion layer 15 which consists the internal surface of a contact hole CH 
of a titanium-nitride film or a cascade screen of a titanium nitride and titanium, for example, consists of a tungsten is 
embedded. It connects with plug 16a and the 2nd wiring layer 17 which consists of aluminum is formed in the upper layer. 
[0029] Next, the formation method of the above-mentioned wiring layer is explained. First, as shown in drawing 2 (a), after 
forming in the upper layer of the silicon semiconductor substrate 10 the semiconductor device which is not illustrated, such as 
a transistor, in a non-illustrated field, aluminum is made to deposit on the upper layer of the semiconductor substrate 10, or 
the upper layer of a non-illustrated insulator layer, pattern processing is carried out, and the 1st wiring layer 1 1 is formed. 
[0030] Next, the poly aryl ether of a liquid is dropped on a substrate, for example, and it is 2500 - 3000rpm about a substrate. 
Make it rotate and it extends uniformly. For example, baking processing is performed to a degree under 
nitrogen-gas-atmosphere mind at 250 degrees C by 150 degrees C for 1 minute for 1 minute, respectively. While [ the 1st 
layer ] moving to a cure furnace furthermore, performing cure processing under nitrogen-gas-atmosphere mind at 400 degrees 
C for 1 hour, covering the 1st wiring layer 1 1 and becoming the whole surface from the poly aryl ether, an insulator layer 12 
is formed by 500nm thickness. 

[003 1] Next, between the 1st layer, while [ the 2nd layer ] consisting of a silicon oxide by the plasma CVD (Chemical Vapor 
Deposition) method, an insulator layer 13 is formed in the upper layer of an insulator layer 12 by 600nm thickness, as the 
conditions for plasma CVD processing for example (RF power (13.56MHz) : 0.5kW, pressure: 5 Torr, material gas, and a ■ 
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flow rate :SiH4/N2O=100/400sccm) - ** - it carries out The layer insulation film 14 which is a laminating insulator layer of 
the insulator layer 12 between the 1st layer and the insulator layer 13 between the 2nd layer as mentioned above is formed. 
[0032] Next, the resist film R used as the etching mask which has the opening pattern of a contact hole according to a photo 
lithography process is formed in the upper layer of the layer insulation film 14 by 850nm thickness. 
[0033] Next, as shown in drawing 2 (b), opening of the opening to which etching processing is performed on conditions, an 
insulator layer 21 is penetrated between the 2nd layer, and an insulator layer 20 is exposed between the 1st layer by the 
magnetron etching system is carried out (substrate installation electrode temperature : 20 degrees C, power supply power : 
1600 W, a pressure : 5.3Pa, etching gas, and a flow rate : C4 F 8 /CO/Ar/O2=14/250/100/2sccm). 
[0034] As shown in drawing 3 (c), next, by the efficient consumer response (Electron Cyclotron Resonance) type plasma 
etching system For example, (substrate installation electrode temperature : 20 degrees C, mu wave power (2.45GHz) : 2000 
W, a pressure : 0.8Pa, RF power : 300 W, etching gas, and flow rate:NH3 = 1 OOsccm) performs etching_piQcessing.qn„^ 
co ndition s. Opening of the contact hole (opening) CH to which~tKe~insulator layer which consists of an insulator layer 20 and 
an insulator layer 21 between the 2nd layer is penetrated, and the upper surface of the 1st wiring layer 30 is exposed is carried 
out between the 1st layer. In the above-mentioned etching processing, etching removal of the resist film R which consists of 
an organic system material is carried out. In the above-mentioned etching processing, by the gas discharge in the gas 
containing ammonia gas, the ion or radical containing NH basis is generated, by making this into etchant, it is made to act on 
a substrate and etching processing is carried out. It is also possible to consider, for example as the conditions using the mixed 
gas (flow rate H2+N2=100sccm (for example, H2-/N2=75/25sccm)) of hydrogen and nitrogen as etching gas, to generate the 
ion or radical containing NH basis, to make it act on a substrate and to carry out etching processing by making this into 
etchant, by the gas discharge in the gas which contains the mixed gas of hydrogen and nitrogen like the above. It etches in the 
above-mentioned etching processing, generating the resultant which contains CN basis, for example. 
[0035] Next, as shown in drawing 4 (d), by the sputtering method (the long distance sputtering method or the ionization 
sputtering method), the internal surface of a contact hole CH is covered, a titanium-nitride film or the cascade screen of a 
titanium nitride and titanium is formed, and the adhesion layer 15 is formed. 

[0036] Next, as shown in drawing 4 (e), the inside of a contact hole H is embedded with a tungsten by CVD, and the layer 16 
for plugs is formed. Here, as the material gas in CVD processing of a tungsten, and a flow rate, it is 

WF6/H2/Ar=75/500/2500sccm at a nucleation stage in WF6/H2/SiH4/Ar=30/l 000/1 0/2500sccm and an embedding stage, for 
example. It carries out. It is also possible to use the copper which is the low metallic material of resistance as a material of the 
layer for plugs, for example. In this case, it is desirable as an adhesion layer to use a tantalum nitride. 
[0037] Next, as shown in drawing 4 (f), by the etchback by etching of RIE etc., or CMP (Chemical Mechanical Polishing) 
processing, the external layer 16 for plugs and the external adhesion layer 15 of a contact hole CH are removed, and it is 
referred to as plug 16a embedded in the contact hole CH. 

[0038] As subsequent processes, it connects with plug 16a, for example by aluminum etc., and pattern formation of the 2nd 
wiring layer 17 is carried out. Above, as shown in drawing 1 , the wiring layer to which the 1st wiring layer 1 1 and the 2nd 
wiring layer 17 were connected can be formed by plug 16a embedded in the contact hole CH. 

[0039] According to the formation method of the wiring layer of this above-mentioned operation form, when ********** m g 
organic system dielectric film portions, such as the poly aryl ether film, etching processing is carried out using the ion or the 
etching processing depended radically which contains NH basis at least. Side etch is suppressed, and an about 450nm [/minute 
] high etch rate is maintained, without forming the damage layer used as the cause that electric conduction is poor according 
to the ion containing NH basis, or etching depended radically, without bringing about the fall of a throughput, quickly, 
anisotropic etching processing of the insulator layer containing an organic system dielectric film can be carried out, opening 
can be formed in an insulator layer by this etching processing, it can embed by the conductor, and a wiring layer can be 
formed. 

[0040] (Example 1) In the above-mentioned operation form, while [ the 2nd layer ] consisting of the poly aryl e ther, the 
emission spectrum which car ried out the spectnimjoj^he light which emits light from the etching ga^when being refeiTedTo 
as (a) N2=l OOsccm and<(b) >®7H_K50/50sccm, and (c) H2=100sccm,'and obtained it was measured as etching processing ' 
when carrying out etching processing of the insulator layer. A result is shown in drawing 5 . As shown in drawing~5 7 it is~~ 
N2/H2. When having etched by mixed gal^n^"N2gasor H2 gas was used, the peak of NH which is not seen was observed. 
Moreover, about the peak of CN, it is N2/H2. In the case of mixed gas, the peak was observed more strongly than the case of 
N2 gas or H2 gas. 

[0041] (Example 2) In the above-mentioned operation form, while [ the 2nd layer ] consisting of the poly aryl ether, as 
etching processing when carrying out etching processing of the insulator layer N27H2- i00^5.0/50--^100sccni , :The relative 
etch rate when changing an etching quantity-of-gas-flow ratio (the etch rate at the'time' W N2/H2= 1 00/Osc cm is set to 1), Tft 
emission spectrum-intensity ^ 

result is shown in drawing 6 . It is-* * * * * * , when an etch rate and the emission spectrum inten^ityTaro ofCN^and^Nfi) 
show the almost same behavior, as shown in drawing 6 



[0042] s While [ the 2nd layer ] consisting of the experiment of the above-mentioned example 1 and an example 2 to the poly 
aryl ether, it was checked that the compound which the ion or radical containing NH basis acts as etchant, and contains CN as 
the resultant when carrying out etching processing of the insulator layer is generated. 

[0043] (Example 3) as the etching gas when carrying out etching processing of the insulator layer in the above-mentioned 
operation form, while [ the 2nd layer ] consisting of the poly aryl ether - (a) N2 and (b) N2/H2 The mass spectrum under 
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etching at the time of using was measured. A result is shown in drawing 7 . As shown in drawing 7 , it is N2/H2. It sets to 
etching using gas and is NHx. It was checked that ion and the radical are generated and the molecule in which this contributes 
as etchant and contains CN or CN as a resultant is generated. 

[0044] this invention is applicable to the manufacture method of a semiconductor device including the etching method of an 
insulator layer, or the formation method of a wiring layer etc., and as a semiconductor device, the semiconductor device of 
MOS transistors, such as DRAM, the semiconductor device of bipolar **, or an A/D converter can be applied even to what, if 
formed by the method including the etching method of an insulator layer, or the formation method of a wiring layer, and there 
is no limitation. 

[0045] this invention is not limited to the form of the above-mentioned operation. For example, it is also possible to apply to 
etching processing of the DAMASHIN process for ********** j n g the insulator layer containing an organic system dielectric 
film, and carrying out opening of the contact hole, and also forming slot wiring or the dual DAMASHIN process which 
carries out opening of the contact hole to slot wiring simultaneously. Moreover, an insulator layer and the insulator layer 
between the 2nd layer can be considered as multilayer composition between the 1st layer, respectively. Wiring layers, such as 
the 1st and the 2nd wiring layer, and a plug, can be considered as monolayer composition or multilayer composition, 
respectively. Various semiconductor devices, such as a transistor and a capacitor, can be formed on a semiconductor 
substrate. In addition, change various in the range which does not deviate from the summary of this invention can be made. 
[0046] 

[Effect of the Invention] According to this invention, when **********i ng organic system dielectric film portions, such as the 
poly aryl ether film, it can ********** quickly, without suppressing side etch, without forming the ion which contains NH 
basis at least, or the damage layer which ********** s m0 re radically and becomes the cause that electric conduction is poor, 
and maintaining a high etch rate, and bringing about the fall of a throughput. Moreover, opening is formed in the insulator 
layer which contains an organic system dielectric film by this etching processing, it can embed by the conductor and a wiring 
layer can be formed. 



[Translation done.] 
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LT, tfriE^.«t^^KaUT»iiE^Jl(c:a-t-5MPgi5 
Sr^JES-f-Sxat, 

»2iB*SUier?!S^li-5XSi:Sr*-r5iEa» 



T y ^ V S If *S 7 fEic<Z)8E$Uf 
[if*3gl0] tdlSMP«BSr^-r5XS{^v^-CW:> 

lB***«m«S:»i*i-SXafc, B>ifB#^^M«^ro 
Sfria@8P$6SrJg^SXS{c*3V^-C«, ffllE#$l^3IS 
tf-f ^-Vijtfct? S>#/WC <fc *) = y^-v^-t-^ff 7 

a. 

[*6W0>S¥SB*BIW] 
[0 0 0 1] 

5. 

[0 0 0 2] 

fc*W3?fi6l±<o*^-Sr*5lflsf 5 ~ k V&mktox 
it&ftt>ii. Witt h5^^^oy- hlicy- h 

7*mfrZ&mW&&ffii> t ^Xkl£^X%X^Z> 0 
[0 0 0 3] Ld»U*^e>» -^T?JilE(OJ:5t-S*S! 

tfz>wmk%v. mmttmsikftox^z. 
/^*-r-57t»(c, eesfe/Bv^fr-cv^gtfbv'y 3 ^ <J* 

^m^4. 3) J:9fcJt««*oiSv^il6»ttfl-»(JiJ:*) 

[0 0 0 4] WUb^ V t>Jt««*offiv^il6Btl4 
±lS©Siai*tt»©ft«-e*>«S'iOFW:, ^5XyC 
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VD (Chemical VaporDeposition ) ir'ic 4 9 

y yvt-ft h\ ttWin&fr 2 ~ 3 . 0 h {gv >*Jt|!* 

[0 0 0 5] ±1£<£>4 JII?gi|&g#i<0— 6CtdltSI« 

^***«*«ifrr5*ffii:bTH:. 0!l;il4«T<a4 p 
CUT^toixSo *1\ 18 (a) fcaVt\fc5fc, i/V 

5„ Mz.tfi&#(DtfV TV — /w:*— 7Vw£S«_h 

afeiT/^^T^ssrfTvv #yr y— ^/u^f, 

ill 2<D±g(C^tv-y =.^ i f 5 7 , < c5^2g^«M 

1 3 a, Kioipiax, f limiii 

2«sJ:TJt9K2iBIRM»Kl 3<0«g*&gaBS-Cife5;ifa*6 
igi4«t5, 7*hyy^77^-is 
|c4 9 bfc—/i><nffln<'<?—i/$:^i-Z>ui?* 

[0 0 0 6] B8 (b) (c*-r<t?lc. 09*. tf. 

ho ^s/^v^fifwi t), it *b 

LTC 4 F 8 /C0/Ar/0 2 ^ffl^T^ S'T-V U g!2Jf 

Ml 3 £Kig Ltg 1 JBffiiftlittC 1 2 Sr^ffi 

[0 0 0 7] El 9 (c) Id^-t-J; fcljltfE 

CR (Electron Cyclotron Resonance) S(D7"7X?i 

v^f&mzmism^hixzwm (o 2 ) «r«v^x 9 

9->W&m\z.£ 9 , Ili^gKl 2*54tfm2jfH 
i&gtlggl 3*^*01^111 4$rjrilLTfglIHi& 

»i«MH4, - I** (0 2 ) ^m^^-y^^ifWkmzX^O 
[0 0 0 8] gktc, El 9 (d) Iw^i-J; 5 1-, #Jx.S4iI 

SrdWU ^fSl 5^fig-T5 0 
[0 0 0 9] Ulf^cOXmt LTfi, 0t|;ll4CVD8HC«k 
r>z2^?? h*-^CH^Sr?y^fWft'(Dit^ 

■cs»aA/-ejB i Beisue 1 1 i-ssa-f* ^7 ^sr»« l 



©JJiis £t5T*fc*ft^*tJBrit£iT,fcSS 1 EftUI t Si 
2Ei^Jli^Jliaiffei&KSrS:ai-5 = v^^ h*-/W*3 

[0 0 10] 

{c*5v^-c, ski (o 2 ) %m^z>^y i f'>'ytim\z.z.')&. 
[ooii] ±ia<oRgssr^»t-5fc»»c:, Gmmtt&fr 

b^SMcx^fy^ll:. It* (0 2 ) #*4?> 
h (N 2 ) #*£/B^5;*fi*t>;k£#. 

*«s*U<e<*5» ^ttigttroSitXSteisv^-Ctt 
^/u— 7"?/ h<D{g;TiV^»J(^S£3l££-££r tic 

[0 0 12] *5IWttJilE«>^aS:«^-C*$*tfct><D 
3$ 3- s» ^ > ^iPX-f £ r 1 3* -c # 3 IggtifDi ->> 5^ 
[0 0 13] 

* > * fc fct 7 * /He J: 9 , ffllE^l Sra: y ^ if M 

[0014] ±m<D*&w<r>mmm<D* y 

*;vnt(4, '>*< t b*m#xk**1fx*lstrnketir 
*<P. fe■^ > v^{i > —Tit *$>K.iittZ> 

[0 0 15] ±U<n*&We>mMtig<D^-y^>i>'J>& 
14, OTIEif&&KSr^s'^v^JPX-r5Xajc 
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tt & h y f- V ^SDX-r 5 o 
[0 0 16] ±e©^W<0l6*ra0>=5'^>*'#ffc 

t h N HS Sr-g-tf-f ^ V * fc fi 9 V-to ' Mz X Z> = s> ^ V 
^ipx-f-^o 

[0 0 17] ±EO*«W«5ilftaR©=.3'^-V^*ife 
[00 1 8] ±iS<0:£3IK©if&&ffitf>3C5>^ l/f^m 

sMt^ y => >mnnm<ommm* t\ mrnxmnm 

O.tz.tZyViiMzi.X) . -*rx.i>m*3L'y3- t 

iWIISraiy^V^JpXi-S. 
[0 0 19] ±|EO*38W«>il6ilSW<0=s'^-v^*ScK 

^->*fcl*7v ? *^{Ci •j^s^^anx-rs. NHS 
[0 0 2 0] iCOBttSrafiK-rSfc*, 

at, fl&is^iiffliWi<o±sfw*«i^smsr-&tfiteiSt 

*Ci9sff^Lt, f»C*feHW«:*au-Cj|Slia 
«Uilw3jrt"5HlPaSr»J*t-5XSi:. ttrfEfg 1 aH*UI 

2BMUB*»fi2-*-5Xai:S:*i-5 0 
[0 0 2 1] ±C<0**M«>ej|Wi<D^fi8*tef4. 
icii, U«EBBnaJSr»j«-*-5Xaic4SV»T:tt, 'PK< h 

hz>\.^ r 



[0 0 2 2] ±ia©2js:5IW<DiS«IS«0^*)Efe«, »iS 
[0 0 2 3] _hia<©a^M«>BBitMI«>JBj«*ffitt. &3 

{cfi, wiaifeBdKS:«j«i-sxa*s, a«tc*tns*«^ 

«Sr»j«-r5XS^*5VN-ca:, «nE*»*R«R*Mfr«: 

[0024] ±se.<K>*&m<DW&.m<ntef&35m\z. mm 

(C« N W|S*«l*^«Ki: b-C, ^ y T y -/He— tvU 

[0025] ±&v>*&w<Dmj&m<z> : i&j&.%&iz. 
Ki*iEiBUi«:j&*u m i ffij»s«5-hJU-, #yry 

U ilfe&&<E>JJlK:U'v ! ;* hmtt ¥<OTX — 
tt. r>*=-T^**tr^'* 1 K:*s»t if 

[0 0 2 6] ±E©*»M©Ei(MI©»J«>W6fcJ:ix 

, jk y r y —^—"r^mte wimxmnm&ft* 

[0 0 2 7] 

[0028] *nnmmizmz>mmm<nmi$.j3m{z^\,^ 

5 0 y 1 0 <Ofr^®ffl*l^ «*tf.h 

<0 s -*-CH 1 IC^-rtMc-Ci*. 1 0 co±® 
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^ VOSUilBI*^5>*a**Ji l-5Sr««LT*5tK 

[0 0 2 9] Jfcfc:. _h|5<DBB«Wi<0®jS*ffi{-oVNTlft 
Wi"*. *i\ El 2 (a) tc^-r<£?f^ 

[0030] zJctc, yry -;px-r^ 

&®K-hfc:iiSTU £«*#Jx.tf2500--300<)n>m "C[H]g 
S*T*&--fc:z£tf\ fiSJxfil 5 0 < t-ei57'> #CfC2 5 0 

U Jbi:^7raiT4 0 0t:-ci^ ^# 

^BfcisK y T y ^x-r/^?)4Sl 1 «lfflte»K 1 
2 £ 5 0 0 n mC0KJ¥T^^i-^ o 
[0 0 3 11 RK, JBl«mifi«l 2<OJbAKMAIf 
(Chemical Vapor Deposition ) ffifCj; 
*>mt^V 3^&ftSSB2JinifilHRl 3*6 0 0 n 
m©W-«*t5i"^?XvCVD«HOftttJ: It 
{i, MS (RF^7- (13. 5 6 MHz) :0. 5 
kW. JBE# : 5 T o r r , «»2f**3 J:tf«E* : SiH 4 /N 
2 0=100/400sccm) £-T5o tU:<E> ? t£ LT, IH^ 

[0 0 3 2] h y y^?7-f- i§l:<t o => 

tbteZU^X bmRZ8 5 OnnKOgjltiaig 

[0 0 3 3] fctc, i2'(b) ic^i"J:p(^ -^^h 

nyx y f-y^81t±9, (TCCHMWiB." 1 
S : 2 Ot, «JS^r7— : 1 6 0 0W, f£Jj : 5. 3P 
a , ^y^ifiJ^XXJ^m^ : C 4 F 8 /C0/Ar/0 2 =14/250 
/100/2sccm) 0*#«C-C=cy^-V^«.aSrl6LT, ^2 

jinMtkR2 1 **&\*xn\mfM&m2ot:nmz 

[0 0 3 4] tk^ 03 ( c ) fcSrt" J: 5 ECR 
(Electron Cyclotron Resonance) S<D77X-7xyf- 

«*.« (srsfis&£ : 2 or, 

H$L'<7— (2. 4 5 GH z ) : 2 0 0 0W, JE^7 : 
0. 8Pa, RF^!7— : 3 0 0W, ^v^>ytf*lr5 
HTfffi* : NH 3 =100sccm ) OftttlCTxyf V^M* 



JSUT, JRlJHQiM»R2 0*5J:VSS2JilWjieWK2 1 

d»6>*sieiMi*rjrauT»iB>ui3 o^_b®*na 

<5*£=i>** b*— /i* (Hn£B) CH?r|P«o -b 

^^>^^CDS-&^^ (^SH 2 +N 2 =100sccm (^Jxf^H 2 / 
N 2 =75/25sccm ) ) SrJBV^^H^i U ±1E £ P^ltC* 

St S:: t fcpJtB-efcSo _bfBO^^^>^M(cioV> 
[0 0 3 5] jjctc. El 4 ( d ) (c^-T J: 9 \z % Wx.fi* 

is{kxs<i?#y ku:ik =>^^h^-^CH 

[0 0 3 6] 0 4 (e) tC^Ti: 5> JC, WitfC 

^7^11 6Sr^i--5o *>^* 

tt, tt^jaftHt-ettWFe/Ha/SiH^A^SO/lOOO/l 
0/2500sccnu ita6iA^fg-efiWF6/H 2 /Ar=75/500/2500s 
ccm ii-S 0 ^^lOSfttLttt, ^yxtfSfeto 

[0 0 3 7] EI 4 ( f ) Ic^tJ: 5 (d, RIEi 

(Chemical Mechanical Polishing ) ^kSfc t* [Z. X 9 . 

fI15&»4Lt, =*>*^ h*— ^CHrtl^i^ 
**Lfc:/7^1 6 a fc1-* 0 

[0 0 3 8] &>&<DTMk W;LtfT/l^~£^ 
*i:*(CJ:!9^7^1 6 a (Cg&gSLTJB 2iEI6ji 1 .7 S:^ 
^-vjg^-r^c Cli^. HllOTtiplc, xi 

[0 0 3 9] ±EO*Sll6JB«<DIEj»«o?B^*i6«c J: 

* y r y -yu^-x/i-K^ if o^mxnttiRff ^ 



(6) 



#SS2 000-252359 



4 5 0 nm/^SS^SSt^yf >^aSSr^UT, 

BBS it 

So 

[0 0 4 0] (Hlfiffill) ±e©*JB»llK*JV»"C, # 
y T y -yua:— 7 i /^e>'S5^2Sra^«yKS:3t S' ^> 
^inx-rs t t^^y^vVfeai Lt, (a) N 2 =100 
seem* (b) N 2 /H,=50/50sccm , (c) H 2 =100sccmi L 

fcSSft*^ h^^ail^bfc. ;i£A£:0 5 {c^i" 0 HI 5 
ld^i-,fc b N,/H 2 S-&^T'^3'^^^Sr : fToTV'> 

[0041] mnm2) ±%&<ommmc&\,'>T. # 

y T y -/^-y 1 /^f>^?)M2«MI6^:K?r^->'?-v 
i/ADX-rSttW^^^V^MSt Lt> N 2 /H 2 =100/0 
~50/50 ~0/100sccm i: 3. ^^tf^gifcSr^-ffc;* 
-Brfci: tcOtB^^^^^aSS (N 2 /H 2 =100/0sccm (Ok 
$<0^y<?>?mm&l k^Z) k. 4Hfe*Jtfc:J8tt5 
X-GN, NH/Nj, CH,~"h) ©#fl3tJ«»«5«5Jt^ 

[0 04 2] _k!E<DH}S0iJ 1 joit^^Sg^J 2 (75^/5^ 

#y ry— x^d>^>^SS2«Ig|ite»K«r^ 

[0043] mmm3) ±ti<ommmm^is^^x. *k 

y r y -yb^-^/w*^ ft 5!g 2 Jir^^^KSr^ y 
^iDX-T5i:t«>=s'^v# , '^4:UT, (a) N 2 , 
(b) N,/H 2 ^V^c^-a-iO^y^v^t 3 "©-^^^^^ 

N 2 /H, #*£JEWc:ii:y^:/^tC:fcV>TW:. NH, 

C N Sr-atHH^s^J* £ ixt V » 5 £ i: jWtR S ftfc. 
[0 0 4 4] *5g^ii, «ft«K©ay^v^*te^Ei» 

m-VbV. tf^ltLTIi; DRAM4 t'WMO S 



[0045] *56Mtts ±B.<o9m<rmmz.t&&zti*£ 

fc. Sl^H^M*5J:U ; ^2^r^^[i, ^rJi^ix 

matt-fa ^k&TM&-?i>&. *mtem&±ia*. b? 
isi/*?^*^'^9t£k^m*<D*mfcm z F* : f&fc-t 

[0 0 4 6] 

5^i:ft<, i?-^f K^y U W^ay* 1 

> !£& L T * A- 7* y h <D® T «r. t fc f> * 1" t- 

[01] B 1 tt**J6»lBK:«SEi»««>»J5!c*jfefcJ: 

[12] h 2 \*.*nmfcm\z&zmm<j>mf&j3m<om 

j«XSfr*i-WfiiiH-cjfe 0 » (a) »wi?^m©»j« 
IS*f, (b) tt*l»«ilfi«BI©3iy^^i/ia* 

[123] 0 3(4ia2<Digt<DXSS-^L, (c) 

srasteSBKo^y^v^xa*^ (d) \*.mmmr>wt 
z&xfis-esr^i-o 

[04] l2 4ttlll3 0ii§E#OXSilr^L., (e) 
^loMlitt^ (f ) = 

[EI5] @5ttHl£fifiJitc:*5V>Ta!l^Ufc5l)t^-<^ h 
^Sr^i-glT*fe9 , (a) N 2 =100sccm, (b) N 2 /H 2 =50 
/50sccm » (c) H 2 =100sccmt LfcttOT^JtT.^^ h 

[16] 0 6 liUJgfiaj 2 tcis^-caiftL-fcai 

SftSJt»d*5Jt5 (CN, NH, N 2 , CH. H) <75^g-% 

[07] 0 7l43^ASJ3lCfeV"Tffl5£Lfc^;**^ h 
/U^^-T0-C?fc U , (a) N 2> (b) N,/H 2 SrfflV^fc^ 

[08] 0 8 ttffi&ftl tc« 5 EitM O JgfiK^ffiW JB/SX 
SSr^-T»TS0T?S>9, (a) htUv^ M©MlS 
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[09] H9!il3 8^t(OlSSr^L. (c) iijg2 

ira^w^-^f-v/ist^ (d) fc&mm&B 

[010] 01 Ofi0 9tf>j^#<£>Ifr? fc57"7^I 



i o-¥-3jfrs#u 1 1 -« i wimm. 1 2-jBijpw 

HeiUR. 12' -^-^Jf . 1 3-121^1, 

i 4-i«e i5»:iti, 1 6-yy?mm. 

16a -yj?. 1 7-^2iEi»I, M. 
CH- = >?^ h*— A\ G V— JJ?W K (Sfe 



[01] 



[12 2] 




(a) 




(c) 



[03] 




Cb) 




CH 



(d) 




[06] 




H 2 /<H 2 *N 2 )3tt»it 
(Hj+N2=100sccm] 



9U 




7ay h-<— -j<omt 

F? — J±(m^) 4M104 AA01 BB02 CCOl 

5F004 AA11 AA16 BA08 BA14 BB13 

BB14 CA06 DAOO DA23 DA24 

DA25 DA26 DB09 DB23 EA26 

EA27 EBOl EB02 EB03 FAOl 

5F033 HH08 JJ19 JJ33 KK08 MMOl 

MM02 NN06 NN07 PP04 PP06 

PP15 QQ08 QQ09 QQIO QQ12 

QQ13 QQ15 QQ21 QQ31 QQ37 

QQ48 RR04 RR21 SS02 SS15 

SS22 TT04 TT07 XX03 XX34 



